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33. A method of cloning sequences (tatf^jet sequences) each 
containing a sequence encoding at least part of an 
immunoglobulin variable domain, which m^chod comprises 
(2k y) providing a sample repertoire of ^ucleic acid containing 
t't&jpet sequences, and 

C/ using forward and back primer/ in the copying and cloning 
of the target sequences for expression of a repertoire of 
proteins each comprising at le^fet part of an immunoglobulin 
variable domain, the forward /rimer being specific for a 
sequence at or adjacent the [3 ! end of the sense strand of each 
of the target sequences, tjlie back primer being specific for a 
sequence at or adjacent tfce 3* end of the anti sense strand of 
each of the target sequences. 



34. A method agfcording to claim 33 which method comprises: 

(a) providing /a sample repertoire of double- stranded 
nucleic ?cid containing target sequences; 

(b) causing /the two strands of the double- stranded nucleic 
acid taf be separated; 

(c) annealing to the sample a forward and a back 
oligonucleotide primer, the forward primer being 
specific for a sequence at or adjacent the 3 1 end of 
the /sense strand of each of the target sequences, the 
bacic primer ,being specific for a sequence at or 
adnacent the 3' end of the anti sense strand of each of 
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the target sequences, under conditions which allow the 
primers to hybridize specifically to the nucleic acid; 

(d) treating the annealed sample A/ith a DNA polymerase 
enzyme in the presence of defoxynucleoside 
triphosphates under conditions which cause primer 
extension to take place, thereby producing 
double- stranded nucleic Acid; 

(e) repeating steps (b) to Id), thereby producing some 
double- stranded DNA (p/oduct DNA) containing only the 
target sequences; 

(*f ) cloning product DNA into expression vectors for 

expression of a repyertoire of proteins each comprising 
at least part of a/i immunoglobulin variable domain. 




35. A method according to claim 34 wherein steps (b) to 
(d) are repeated a plurality of times before step (f). 

i / 

36. A method according to claim 33, which comprises: 

(a) providing a repertoire of mRNA; 

(b) annealing to/ the mRNA an oligonucleotide primer 
specific for a sequence at or adjacent the 3 1 end of 
each of thfe target sequences on the sense strands, 
under conditions which allow the primer to hybridize 
specifically to the nucleic acid; 

(c) treating the primer-annealed mRNA with a polymerase 
enzyme/in the presence of deoxynucleoside 
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triphosphates under conditions whi;£h cause primer 
extension to take place, thereby producing anti sense 
cDNA; 

(d) annealing to the cDNA an oligonucleotide primer 

specific for a sequence at or/adjacent the 3 1 end of 
each of the target sequence^ on the anti sense strands, 
under conditions which alldW the primer to hybridize 
specifically to the nucleirc acid; 

treating the primer-anneafled cDNA with a polymerase 
enzyme in the presence af deoxynucleoside 
triphosphates under conditions which cause primer 
extension to take placyfe , thereby producing 
double- stranded DNA (product DNA); 
(f ) cloning product DNA yinto expression vectors for 

expression of a repertoire of proteins each comprising 
at least part of a/i immunoglobulin variable domain. 



37. A method according to claim 36 wtferein, after step (e) 
the following steps are performed before /step (f); 

(i) causing the two strands pf the product DNA to be 
separated; 

(ii) annealing to the separated strands a forward and 
a back oligonucleotide primer, the forward primer 
being specific foi: a sequence at or adjacent the 
3 ' end of the setose strand of each of the target 
sequences, the/back primer being specific for a 
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sequence at or adjacent the 3 ? end of the 
anti sense strand of each of the target sequences, 
under conditions whixrh allow the primers to 
hybridize specifically to the nucleic acid; 
1 111 J treating the annealed sample with a DNA 
polymerase enzyme in the presence of 
deoxynucleosider triphosphates under conditions 
which cause primer extension to take place, 
thereby producing double- stranded nucleic acid. 

38. A method according to claim 33 wherein the back primer 
is specific for a sequ^c^ at or adjacent the 3 1 end of the 
antisense strand of Xim sequences which are contained in the 
target sequences anfi^wjai^fn each encode at least part of an 
immunoglobulin varyable domain. 

soul 

39. A method according to claim 33 whe r e i n <hc -o amp Ic» 

A 

repertoire of double- stranded nucleic acid is derived from 

i 

lymphocytes . 

40. A method according to claim 39 wherein the lymphocytes 
are derived from an animal or human mounting an immune response 
to an antigen. 

41. A method according to claim 39 wherein the lymphocytes 
are derived from a patient with an autoimmune disease. 
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42. A method according to claim 33 wherein /the o ample 



repertoire of nucleic acid is derived from rearranged 

A 

immunoglobulin variable region genes. 



43. A method according to claim 33 wherein *ke— aaropie- 



repertoire of nucleic acid is genomic DNA. 

A 

44. A method according to claim 33 wherein the o ample • 
repertoire of nucleic acid^ J ^^^^^^d from unrearranged 
immunoglobulin variable region genes. 

34- stid 

45. A method according to claim^^a^ wherein the target * 

A 

sequence contains a sequence encoding a variable domain from an 
immunoglobulin heavy chain. 

Said 

46. A method according to claim 45 wherein^tbe 4 product DNA 
is inserted into an expression vector for expression of single 
domain ligands selectable by their binding affinity for antigen. 

47. A method according to claim J#wherein product DNA is 

A A 

inserted into, an expression vector for expression of antibodies 
or antibody fragments selectable by their binding affinity for 
antigen. 

48. A method according to claim^' wherein ,£he* product DNA 

A 

is inserted into an expression vector for expression alone. 
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49. The method of claim wherein -€he* product DNA is 
inserted into an expression vector for expression in combination 
with a complementary variable domain. 



3t said 

ilaim^ wherein *be p: 



50. A method according to claim wherein *fee product DNA 

A A 

is inserted into an expression vector already containing 
sequences encoding one or more constant domains for expression. 



3f zal4 



51. A method according to claim JZ*T wherein *fee product DNA 

A A 

is inserted into an expression vector for expression as fusion 
proteins . 



:laim -3rT wherein Mi 3 



52. A method according to claim ^3 wherein -fefee- product DNA 

A A 

is inserted into an expression vector for expression with 



peptide tags. 



* 

3i baid 



53. A method according to claim -3*3 wherein product DNA 

A A 

containing sequences encoding at least immunoglobulin heavy 
chain variable domains is inserted into expression vectors along 
with product DNA containing sequences encoding at least 
immunoglobulin light chain variable domains for expression of a 
combinatorial repertoire of complementary variable domains. 



sad 



54. A method according to claim 53 wherein - th e^ product DNA 

A 

is inserted into an expression vector already containing 
sequences encoding one or more constant domains for expression. 
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^ 55. A method according to'*claim 53 wherein^product DNA is 

inserted into expression vectors for expression as fusion 



proteins, 



Said 



56. A method according to claim 53 wherein product DNA 

A 

is inserted into an expression vector for expression with 
peptide tags. 



57. A method according to claim 33 wherein the forward and 
ck primers are provided as single oligonucleotides. 

said 

- . 58. # A method according to claim 33 wherein -fcirff forward 

primer is c , < 

,primarg ar^ supplied as a mixture of oligonucleotides. 



.59. »A method according to claim 33 wherein 
■ primoro aire * supplied as a mixture of oligonucleotides. 



60. A method according to claim 33 wherein each primer 
includes a sequence encoding a restriction enzyme recognition 
site. 

61. A method according to claim 60 wherein the restriction 
enzyme recognition site is located in the sequence which is 
annealed to the nucleic acid, 
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said 

62. A method according to claim 33 wherein -febe back primer 

A 

is a general primer useful for cloning a desired antibody 



specificity from a specific species. 



said 



63. A method according to claim 33 wherein jtefee* back primer 

A 

is a mixture of primers having a variety of sequences designed 
to be complementary to the various families of VH, Vk or VX 
sequences. 
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